Endothelin receptor subtypes A and B are up-regulated in an experimental model of acute renal failure.
The two endothelin (ET) receptor subtypes (ETA and ETB) have been characterized in rat kidney from normal rats and rats with acute renal failure induced by hypertonic glycerol administration. In control rats, the total number of ET receptors in kidney cortex and medulla was 155 and 386 fmol/mg of protein, respectively. The ratio of ETA to ETB receptors was 54:46 in renal cortex and 35:65 in renal medulla. Treatment of rats with 10 ml/kg glycerol (50%, w/v) intramuscularly resulted in severe renal dysfunction; the serum urea concentration increased from 0.46 to 2.65 g/liter and the creatinine clearance decreased from 1.06 to 0.30 ml/min. Ligand binding studies showed that glycerol-induced acute renal failure was associated with a marked up-regulation of ETA and ETB receptor subtypes in both cortex and medulla. In glycerol-treated rats, the total ET receptor density in kidney cortex and medulla was increased to 294 and 1172 fmol/mg of protein, with ETA/ETB ratios of 52:48 and 31:69, respectively. The upregulatory effect of glycerol treatment was significantly more pronounced in renal medulla than renal cortex and affected ETB receptors preferentially, compared with ETA receptors. Subsequently, ETA and ETB receptor mRNA levels were markedly increased by glycerol administration in both kidney cortex and medulla, as assessed by polymerase chain reaction coupled to reverse transcription. These results suggest that up-regulation of renal ET receptors, particularly ETB receptors in kidney medulla, may account for or contribute to renal function impairment induced by glycerol, and they support a pathophysiological role for ET in acute renal failure.